Searching PAJ, - http://www19jpdljpo.gojp^A1/r^ 

PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 61-046290 
(43)Date of publication of application : 06.03.1986 



(51)lnt.Cl. 


C02F 1/30 




A61L 9/18 






H01J 65/04 




(2 l)Application number : 59-168971 


(71)Appticant : 


TOSHIBA CORP 


(22)Date of filing : 13.08.1984 


(72)lnventor : 


YADA MASAAKI 






SUDO SHIGERU 



(54) FLUID TREATING APPARATUS 

(57)Abstract: 



PURPOSE: To sterilize easily a fluid without using chlorine or a mercury 
lamp as before by providing a gas-discharge chamber for discharging in a 
hermetic vessel with a microwave and a discharge medium, and passing a 
fluid while discharging electricity. 

CONSTITUTION: An inner tube 16 made of quartz glass and a n outer tube 
17 made of synthetic Quartz glass are arranged in a hermetic vessel 1 
having an inlet 5 and an outlet 6 for a fluid to be treated, a gas-discharge 
chamber 18 is formed by both tubes, and a rod-shaped antenna 13 is 
provided at the center of the inside of the inner tube 16. After the 
gas-discharge chamber 1 8 is evacuated, Hg as a discharge medium and 
gaseous Ar for starting are sealed in the chamber 18. A microwave is sent 
to the rod-shaped antenna 1 3 from a microwave generator 2 1 through a 
waveguide 22 and a coaxial cable 24 while introducing a fluid to be 
sterilized such as city water from the inlet 5 to discharge electricity around 
the inner tube 16, and ultraviolet light is irradiated. The fluid such as city 
water is sterilized by said ultraviolet light, and the sterilized city water is 
discharged from the outlet 6. 
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Specification 



1 . Title of the invention 
Fluid Treatment Apparatus 

2 . Claims 

1. A fluid treatment apparatus, characterized by the fact 
that in a fluid treatment apparatus equipped with a microwave 
generation source, an antenna for launching microwaves generated 
by the microwave generation source, an airtight gas discharge 
chamber that is formed around the antenna and sealed with a 
discharge medium for generati ng a discharge by receiving th e 
microwaves from the above-mentioned antenna, and a fluid 

■ ■ - ,1 i,n'n t i"nn-iniir»»»niiiii i m i —jir.ru ■ mm ... .j. .inn '" '"' ' •■•"*•"'•'*■ 

treatment chamber for treating a fluid internally housed by 
receiving a light generated by the above-mentioned gas 
discharge, the above-mentioned gas discharge chamber is formed 
of a magnetically and optically permeable member. 

2. The fluid treatment apparatus of Claim 1, 
characterized by the fact that the above-mentioned fluid 



1 Numbers in the margin indicate pagination in the foreign 
text . 
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treatment chamber is equipped with a liquid inlet and outlet; 
and a fluid is circulated in the fluid treatment chamber. 

3 . Detailed explanation of the invention 
(Technical field of the invention) 

The present invention pertains to a fluid treatment 
apparatus for applying a treatment such as sterilizatiqn t o 
water-suppl y and drainage and fluids such as air. 
(Technical background of the invention and its problems) 

In general, chlorine is used in the sterilization of the 
water supply and drainage, however since trihalomethane as a 
carcinogenic substance has recently been detected in the 
sterilized water, the review of the sterilizing method is 
reconsidered. Then, instead of the sterilizing method using the 
chlorine, a sterilizing method using an ozone has recently been 
considered. 

The ozone sterilizing method is largely divided into the 
following two kinds. In other words, its first method is a 
method that passes ozone generated by an ozone generator through 
water to be sterilized and dissolves the ozone in the water. 

On the other hand, in this method,, since the solubility of 
the ozone in water is small, a large amount of ozone is not 
dissolved but is discharged as it is, so that the sterilization 



efficiency is lowered. Therefore, in order to effectively 
dissolve the ozone in water, measures such as lengthening of a/2 
pipe of a treatment chamber were required, so that the entire 
apparatus was made large in scale. 

On the other hand, the second method is a method that 
generates ozone from oxygen in the air b y radiating ultraviole t 
rays with a wav elength o f _l^^^r^^_b g i_ng generated from a mercury 
lamp into the air, combines the ozone with the ultraviolet rays 
with a wavelength of 254 nm, and decomposes impurities, 
especially organic substances in the water by radiating it into 
water. According to this method, since the ozone and the 
ultraviolet rays are combined, the decomposition performance of 
organic substances is very high, and the sterilization 
efficiency is improved, compared with the above-mentioned first 
method. 

However-, in the; mercury, lamp being a generati on source of 
the ultraviolet rays, it was clarified that the ultraviolet rays 
output including a wavelength of 185 nm and 254 nm, as shown by 
a solid line in Figure 3, was lowered to 50% when 3,000 h was 
lapsed after starting lighting and in particular, the output 
reduction in a region of a wavelength of 185 nm required for the 
generation of ozone was distinct. 
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Therefore, in order to always constantly maintaining . the 
sterilization effect, a periodic mercury lamp exchange is 
required, and there is a problem in terms of maintenance. 
Furthermore, in the mercury lamp, in order to increase the 
ultraviolet ray output, since the valve diameter and the 
distance between electrodes must .be adopted long, the power 
supply system including a stabilizer is made large as much, not 
to mention the lamp itself. Theref ore, the ^development of a new 
light source has been required inst^ead^ of the mercury ^lamp. 
(Purpose of the invention) 

The present invention considers this situation, and its 
purpose is to provide a fluid treatment apparatus that can apply 
various kinds of fluid treatments starting with the 
sterilization with good efficiency, has a long lifetime, 
compared with a conventional mercury *lamp, and is effective in 
terms of maintenance. 
(Outline of the invention) 

In other words, in order to achieve the above-mentioned 
purpose, the fluid treatment apparatus of the present invention 
is characterized by the fact that in the fluid treatment 
apparatus equipped with a microwave generatio n source, an 
antenna for launching microwaves generated by the microwav e 
generation source, an airtight gas discharge chambe r that is 



formed around the antenna and sealed w ith a discharge medium_fp r 
genjer^ing,_ a. discharg e by receiving the ^ microwaves f rom the 
above-mentioned antenna,, and a fluid treatment chamber for 
treating a fluid internally housed by receiving a light 
generated by the above-mentioned gas discharge, the above- 
mentioned gas discharge chamber is formed of a magnetically and 
optically permeable member. 
(Application examples of the invention) 

Next, a first application example of the present invention 
is explained based on Figures 1 and 2. 

The first application example shows the apparatus for 
applying a water supply sterilization treatment. 1 is a sealed 
container for forming a fluid treatment chamber la. The sealed 
container 1 consists of a hollow cylindrical body 2 and lid 
members 3 and 4 for liquid-tightly sealing the upper end and 
lower end opening parts of the body 2. An inlet 5 is installed 
at the lower part of the side surface of the body 2, and an 
outlet 6 is installed at the upper part of the side surface 
opposite to the inlet 5. A water supply source 7 for supplying 
water as a fluid is connected to the inlet 5, and opening and 
closing valve 8, flow controller 9, and opening and closing 
valve 10 in order are installed between the inlet 5 and the 
water supply source 7. Also, a drainage mechanism 12 is 
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connected via an opening and closing valve 11 to the above- 
mentioned outlet 6. Water is supplied from the lower end into 
the fluid treatment chamber la of the sealed container 1 and 
drawn out of the upper end, and the water is circulated form the 
lower side toward the upper side. 

On the other hand, at the center of the lid member 3 
positioning at the above-mentioned upper side, a rod- shaped 
antenna 12 is supported via a connector 12, and the antenna 12 
is penetrated through a through hole 16 opened in the lid member 
3, and coaxially introduced into the above-mentioned fluid 
treatment chamber la. Also, a hollow cylindrical airtight 
container 15 is airtightly mounted at the opening part of the 
through hole 15. The airtight container 15 of this application 
example is a double pipe structure consisting of an inner pipe 
16 made of a, quartz glass and an outer pipe 17 made of a 
synthetic quartz glass coaxially positioning at the outside of 
the inner pipe 16. A flange 16a installed at the upper end 
opening part of the inner pipe 16 is airtightly supported to /3 
the above-mentioned lid member 3, and the upper end opening part 
of the outer pipe 17 is airtightly joined with the lower surface 
of the flange 16a. Then, the lower ends of these inner pipe 16 
and outer pipe 17 are sealed, and the antenna 13 is coaxially 
inserted into the inner pipe 16, so that the periphery of the 



antenna 13 and the inside of the fluid treatment chamber la are 
partitioned. Also, an airtight gas discharge chamber 18 for 
coaxially covering the outer periphery of the antenna 13 is 
formed between these inner pipe 16 and outer pipe 17, and after 
the inside of the gas discharge chamber 18 is exhausted through 
an exhaust pipe 19 installed on the lower end surface of the 
outer pipe 17, mercury as a dis charge medium and an argon gas as 
a starting gas are sealed at a prescribed amount in it. 

Also, 20 in Figure 1 is a support for supporting the lower 
end surface of the outer pipe 17 . 

On the other hand, microwaves are supplied to the above- 
mentioned antenna 13 from a magnetron in a microwave generator 
21, and the microwaves are transmitted to the antenna 13 via a 
coaxial cable 2 4 from a coaxial cable converter 23. Then, the 
output of the microwaves being transmitted in a waveguide 22 is 
always monitored by a power meter 25, and a plunger 2 6 and a 
three-stub tuner 27 for suppressing reflected waves of the 
microwaves to the minimum and transmitting the microwaves with 
good efficiency to the antenna 13 are installed at the terminal 
of the coaxial cable converter 23. Therefore, if microwaves are 
launched into _the ^a£^ischarge ^chainber^jyg^ 
13 by operating the microwave generator ^^^J^ 

generated in the mercury and the argon gas in the gas discharge 
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chamber 18, and ultraviolet rays in a region with a wavelengt h 
of 2 54 nm, for instance, are radiate d. 

Next, the operation of the above-mentioned constitution is 
explained. In other words, the opening and closing valves 8 and 
10 are opened, and water to be sterilized is supplied into the 
fluid treatment chamber la from the water supply source 7. At 
that time, the amount of water flow is controlled to 100 L/min 
by a flow controller. 

In this state, if microwaves are launched int o the ga s 
discharge chamber 18 by operating the microwave generator 21, an 
electromagnetic field is radially formed as shown in Figure 2 at 
the periphery of the antenna _ 13 , so that a uniform discharge is 
started along the peripheral direction at the periphery of the 
inner pipe 16. Then, ultraviolet r a ys with a pre scri be 
w avelength with a prescr ibed wave 1 ength_e^ited in the gas 
discharge __cl^mbejr^l 8 by_the discharge are passed through the 
outer pipe 1 7 a nd^r,a dja^e ! 4^i n^t o the water in the fluid 
treatment chamber la from the inside of the sealed container 1, 
and organic substances being included in the water are 
decomposed, so that a prescribed sterilization treatment is 
realized. 

According to the first application example of the present 
invention, since the periphery of the antenna 13 and the inside 
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of the gas. discharge chamber 18 are partitioned by the 'airtight 
container 15, the antenna 13 is not directly exposed to the 
discharge space inside, so that the antenna 13 is not sputtered. 
In addition, since an e lectrode such as conventional mercury 
lamp does not exist in the gas discharge chamber la , there is no 
electrode degradation, so that the above-mentioned sputtering 
disappears. At the same time, as shown by a broken line in 
Figure 2, when about 3,000 h is lapsed after starting lighting, 
the output decrease rate of the ultraviolet rays is very slight, 
compared with the conventional mercury lamp of about 90%. 
Therefore, since the lifetime of the light source is long and 
the exchange over a short term is not required, the maintenance 
is effective. 

Furthermore, since the gas discharge chamber 18 is dipped 
into water to be sterilized and the antenna 13 being an energy 
source of the discharge is inserted into the gas discharge 
chamber 18, a uniform discharge is generated in the peripheral 
direction at the periphery of the gas discharge chamber 18, that 
is, the airtight container 15, and the loss due to the leakage 
of the microwaves is reduced. In addition, since the discharge 
is generated over the entire length in the axial direction of 
the antenna 13, the discharge area in the water can be 
sufficiently long, so that the discharge in the above-mentioned 
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water is made uniform concentrically in the peripheral direction 
\ and the water supplied to the fluid treatment chamber la can be 
evenly sterilized without irregularity. Then, in this case, if 
the water is circulated in the sealed container 1, the 
sterilization treatment usincL.th e ultraviol et rav_s_ can be 
continuously carried out. 

Also, according to the structure of this apparatus, since 
the antenna 13 and the airtight container 15 having a coaxial /4 
shape may be inserted into the sealed container 1, the entire 
apparatus is relatively compacted. 

Also, the present invention is not limited to the above- 
mentioned first application example, and Figure 4 shows a second <^ — 
application example of the present invention. However, in the 
second application example, the same symbols are given to the 
same constitutional parts as those of the above-mentioned first 
application example, and their explanation is omitted. 

In other words, since the airtight container 21 has a 
triple pipe structure, the outer periphery of the outer pipe 17 
is covered with an outermost pipe 32 made of a synthetic quartz 
glass . The lower end of the outermost pipe 32 is sealed, and 
the upper end opening part is liquid- tightly joined with the 
lower surface of the flange 16a of the inner pipe 16. A liquid 
housing ch amber 33 for covering the periphery of the gas 
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^discharge cham ber 18 is formed between these outermost pipe 32 
and outer pipe 17. Pure water is filled in the liquid housing 

" * — , L 

chamber 33, and the upper part and the lower part of the liquid 
housing chamber 33 are connected by a circulation passage 34. 
In the circulation passage 34, a pump 3 5 for circulating the 
above-mentioned pure water and a water temperature controller 36 
for adjusting the temperature of the pure' water are installed. 

According to the second application example with this 
constitution, the temperature of the pure water is appropriate 
set. In other words, in case ji^trav^] 

of 25'4 nm are mainly us ed, the water temperature is set to 45°C, 
and in case ultraviolet rays with a wavelength of 185 nm are 
mainly used, the water temperature is set to 60-7 0°C. Thus, the 
atmosphere temp erature in_the gas discharge chamber 18 can be 
a djusted t o a temperature at which th e energy conversion 
efficiency of the ultraviolet rays by the mercury is maximum. 
T herefore, the ultraviolet rays with a desired wavelength region 
c an be sta bly generated with good efficiency, so that the 
sterilization treatment can be carried out with better 
efficiency. 

Also, in the present invention, the fluid to be sterilized 
is not limited to the water but may be various kinds of 
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discharge liquids such as sewage, and the fluid is not limited 
to liquids but may also be gases such as air. 

Furthermore, the fluid treatment is not limited to the 
sterilization treatment but may also be other photochemical 
reactions. 

Also, needless to say, the discharge medium being 
introduced into the gas discharge chamber is not limited to the 
mercury but may also be change d to hydrogen, neon, krypton, 
xenon gases, or these mixed gases in accordance with the kinds 
of treatments and objects. 
(Effects of the invention) 

According to the present invention mentioned above in 
detail, since an electrode such as conventional mercury lamp 
does not exist in the gas dischar ge chamber , there is no 
electrode degradation, so that the decease rate of the optical 
output is very slight, compared with the mercury lamp, and the 
lifetime is long. Thereby, the exchange over a short term is 
not required, and the maintenance is effective.. Furthermore, 
since a concentrically uniform discharge is generated in the 
peripheral direction at the periphery of the airtight container 
dipped into a fluid to be treated and the discharge is generated 
over the entire length in the axial direction of the antenna, 
the discharge area in the fluid can. be sufficiently long, so 
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that the fluid supplied into the fluid treatment chamber can be 
evenly treated with good efficiency without irregularity. 

4 . Brief description of the figures 

Figures 1-3 show a first application example of the present 
invention. Figure 1 is a cross section showing the entire 
apparatus, Figure 2 is a cross section along II-II line of 
Figure 1, and Figure 3 is a characteristic diagram. Figure 4 is 
a cross section showing a second application example of the 
present invention. 
1 Sealed container 

12 Fluid treatment chamber 

13 Antenna 

15, 21 Airtight containers 
18 Gas discharge chamber 

21 Microwave generating source (microwave generator) 
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Figure 3 : 
1. . Ultraviolet ray output change 



2 . Lifetime '(h) 

0 



16 



